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(54) POSITIVE RADIATION-SENSITIVE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive radiation-sensitive composition having very high 
sensitivity and high resolution used chiefly in production of a semiconductor circuit and a mask for 
lithography. 

SOLUTION: The positive radiation-sensitive composition comprises a polymer obtained by polyadding a 
polyhydric phenol compound having 2-7 phenolic hydroxyl groups and a compound having 2 vinyloxyalkyl 
groups. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A positive type radiation-sensitive constituent containing a polymer produced by carrying out the 
polyaddition of a polyhydric phenol compound which has two or more phenolic hydroxyl groups [ seven or 
less ], and the compound which has two vinyloxyalkyl groups. 

[Claim 2]The positive type radiation-sensitive constituent according to claim 1 which is the structure where 
a polyhydric phenol compound has four benzene nuclei. 
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[Claim 3]The positive type radiation-sensitive constituent according to claim 1 in which a polyhydric phenol 
compound has triphenyl benzene structure. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the radiation-sensitive constituent used for manufacture of 

Integrated Circuit Sub-Division, the masks for lithography, etc. 

[0002] 

[Description of the Prior Art]In recent years, in fields, such as manufacture of a semiconductor circuit and 
the mask for lithography, the minuteness making of the pattern is progressing with improvement in a degree 
of location. In order to realize this, it has been necessary to require the thing of high resolution further as a 
resist material, and for a very detailed pattern to be able to process it by high sensitivity. In lithography like 
before using the light source of long wavelength comparatively, it is difficult to perform such detailed 
processing, the lithography using the short extreme ultraviolet rays (EUV), the X-rays, and the electron 
beam of wavelength is examined more, and the resist corresponding to such a light source is called for. 
[0003]Chemical amplification type resist is briskly examined as the high sensitivity and the publicly known 
high resolution resist material which are used for the lithography which used ultraviolet rays as the light 
source from the former. Chemical amplification type resist is resist with the mechanism in which it is 
generated by acid in an exposure part by operation of a photo-oxide generating agent, and the solubility of 
an exposure part changes with the catalyses of this acid. To what shows comparatively good resist 
performance among such chemical amplification type resist conventionally. The resin which protected the 
alkali compatibility group in alkalis soluble resin by t-butylester group or the t-butoxycarbonyl group as a 
resinous principle, The resist which uses the resin similarly protected by the silyl group, the resin similarly 
protected with the ketal group, the resin similarly protected with the acetal group, resin containing an 
acrylic acid (meta) ingredient, etc. is known. 
[0004] 

[Problem(s) to be Solved by the Invention]Journal of Photopolymer Science and Technology (Journal of 
Photopolymer Science and Technology) 13 volume 3 No. (2000) 405 page. And the resist composition using 
the polymer produced by making carry out the polyaddition of a polyhydric phenol compound and the 
compound which has a BINIROKISHI ethyl group to 523 pages of 14-volume No. 4 (2001) same magazines is 
shown. Polyhydric phenol and the BINIROKISHI ethyl group which have nine phenolic hydroxyl groups 
specifically Combination with two pieces or the compound which it has three pieces, Although the example 
of the resist composition using the combination of the polyhydric phenol which has four phenolic hydroxyl 
groups from two pieces, and the compound which has three BINIROKISHI ethyl groups was given, there was 
a fault that sensitivity was not obtained enough. 

[0005]In order that this invention persons may get the radiation-sensitive constituent in which sensitivity is 
dramatically high and has high resolution, as a result of inquiring wholeheartedly, then, the number of the 
phenolic hydroxyl groups in a polyhydric phenol compound, It found out that the number of the vinyloxyalkyl 
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groups in the compound which has a vinyloxyalkyl group needed to fulfill specific conditions, and resulted in 

this invention. 

[0006] 

[Means for Solving the Problem]That is, this invention is a positive type radiation-sensitive constituent 
containing a polymer produced by carrying out the polyaddition of a polyhydric phenol compound which has 
two or more phenolic hydroxyl groups [ seven or less ], and the compound which has two vinyloxyalkyl 
groups. 
[0007] 

[Embodiment of the Invention]As long as it is a compound which has two or more pieces and seven phenolic 
hydroxyl groups or less as a polyhydric phenol compound of this invention, it may be what kind of thing, and 
the compound shown by following general formula (I) - (X) as an example is mentioned. 
[0008] 
[Formula 1] 




C I ) 



[0009]R, here An oxygen atom, a sulfur atom, -CO- -COO- -NHCONH-, - Either of the alkylene groups by 
which NHCOO-, -SO- -S0 2 - -S0 3 - or the carbon numbers 1-10 may be replaced is shown, R 2 and R 3 
show either a hydrogen atom, a hydroxyl group, an alkyl group, an alkoxy group, an acyl group, an acyloxy 
group, an aryl group, an aryloxy group, an aralkyl group, an aralkyloxy group, a halogen atom, a nitro group, a 
carboxyl group, a cyano group or -N (Ralpha) (Rbeta). However, Ralpha and Rbeta shall show a hydrogen 
atom, an alkyl group, or an aryl group, a, b, c, and d are an integer of 0 to 5, 2<=(a+b) <=7, <=(a+c) 5, and 
<=(b+d) 5. 
[0010] 
[Formula 2] 

( H0 W=\ F 4 /=^ 0H )e 

(r^oh) q 

[001 1]R 4 , R 5 , R 6 , and R 7 here A hydrogen atom, a hydroxyl group, An alkyl group, an alkoxy group, an acyl 
group, an acyloxy group, an aryl group, Either an aryloxy group, an aralkyl group, an aralkyloxy group, a 
halogen atom, a nitro group, a carboxyl group, a cyano group or -N (Ralpha) (Rbeta) shall be shown, and 
Ralpha and Rbeta shall show a hydrogen atom, an alkyl group, or an aryl group, e, f, g, h, i, and j are the 
integer of 0 to 5, 2<=(e+f+g) <=7, <=(e+h) 5, <=(f+i) 5, and <=(g+j) 5. 
[0012] 
[Formula 3] 
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(Ut) 



[001 3] R 8 , Rio R11. Ri2> Ri3> an d A hydrogen atom, A hydroxyl group, an alkyl group, an alkoxy group, an 
acyl group, an acyloxy group, an aryl group, Either an aryloxy group, an aralkyl group, an aralkyloxy group, a 
halogen atom, a nitro group, a carboxyl group, a cyano group or -N (Ralpha) (Rbeta) shall be shown, and 
Ralpha and Rbeta shall show a hydrogen atom, an alkyl group, or an aryl group. R 9 — a single bond and an 
alkylene group — or 
[0014] 
[Formula 4] 




Rib 



[0015]R 15 and R 17 A single bond, an oxygen atom, a sulfur atom, an alkylene group, CO- or a carboxy group, 
and R 16 - A hydrogen atom, an alkyl group, Either an alkoxy group, an acyl group, an acyloxy group, an aryl 
group, a nitro group, a hydroxyl group, a cyano group or a carboxyl group is shown, and k, I, m, n, o, and p are 
the integer of 0 to 5, 2<=(k+l+m) <=7, <=(k+n) 5, <=(l+o) 5, and <=(m+p) 5. 
[0016] 
[Formula 5] 




[0017]R 18 , R 19 , and R 20 here A hydrogen atom, a hydroxyl group, An alkyl group, an alkoxy group, an acyl 
group, an acyloxy group, an aryl group, Either an aryloxy group, an aralkyl group, an aralkyloxy group, a 
halogen atom, a nitro group, a carboxyl group, a cyano group or -N (Ralpha) (Rbeta) shall be shown, and 
Ralpha and Rbeta shall show a hydrogen atom, an alkyl group, or an aryl group. R 21 and R 22 An oxygen atom, 
a methylene group, a low-grade alkylation methylene group, Halo either halo methylene or an alkyl group is 
shown, and the integer of 0 to 5, r, and u of q, t, s, and v are the integer of 0 to 4, 2<=(q+r+s) <=7, <=(q+t) 5, 
<=(r+u) 4, and <=(second+v) 5. 
[0018] 
[Formula 6] 
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(VI) 



[0019]R 23 , R 24 , and R 25 A hydrogen atom, a hydroxyl group, an alkyl group, An alkoxy group, an acyl group, an 
acyloxy group, an aryl group, an aryloxy group, Either an aralkyl group, an aralkyloxy group, a halogen atom, a 
nitro group, a carboxyl group, a cyano group or -N (Ralpha) (Rbeta) shall be shown, and Ralpha and Rbeta 
shall show a hydrogen atom, an alkyl group, or an aryl group. As for Y, -CO- or -S0 2 - w, x, y, z, a1, and b1 
are an integer of 0 to 4, 2<=(w+x+y) <=7, <=(w+z) 4, <=(x+a1) 4, and <=(y+b1) 4. 



[0021]R 26 , R 27 , R 28 , and R 29 here A hydrogen atom, An alkyl group, R 30 , and R 31 Or a hydrogen atom, a hydroxyl 
group, an alkyl group, An alkoxy group, an acyl group, an acyloxy group, an aryl group, an aryloxy group, 
Either an aralkyl group, an aralkyloxy group, a halogen atom, a nitro group, a carboxyl group, a cyano group or 
-N (Ralpha) (Rbeta) shall be shown, and Ralpha and Rbeta shall show a hydrogen atom, an alkyl group, or an 
aryl group. As for Z, a single bond or an oxygen atom, c1, d1, e1, and f1 are an integer of 0 to 4, 2<=(c1+d1) 
<=7, <=(d+e1) 4, and <=(d1+f1) 4. 



[0023] R 32 , 

^33- ^34> an d R35 A hydrogen atom, a hydroxyl group, An alkyl group, an alkoxy group, an acyl group, 
an acyloxy group, an aryl group, Either an aryloxy group, an aralkyl group, an aralkyloxy group, a halogen 
atom, a nitro group, a carboxyl group, a cyano group or -N (Ralpha) (Rbeta) shall be shown, and Ralpha and 
Rbeta shall show a hydrogen atom, an alkyl group, or an aryl group. A A single bond, a methylene group, a 
low-grade alkylation methylene group, a halo methylene group, Or the integer of 0 to 5, j1, and n1 are the 
integer of 0 to 3, 2<=(g1+h1+i1+j1) <=7, <=( g 1+k1) 5, <=(h1+H) 5, <=(i1+m1) 5, and <=Ql+n1) 3 a halo alkyl 



[0020] 
[Formula 7] 




[0022] 
[Formula 8] 
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group, g1, hi, M, k1, 11, and ml. 

[0024] 

[Formula 9] 




(DO 



[0025]R 36 , R 37 , and R 38 A hydrogen atom, an alkyl group, an alkoxy group, Either an acyl group or an acyloxy 
group is shown, and R 39 and R 40 A hydrogen atom, Either a hydroxyl group, an alkyl group, an alkoxy group, an 
acyl group, an acyloxy group, an aryl group, an aryloxy group, an aralkyl group, an aralkyloxy group, a halogen 
atom, a nitro group, a carboxyl group, a cyano group or -N (Ralpha) (Rbeta) shall be shown. Ralpha and 
Rbeta show a hydrogen atom, an alkyl group, or an aryl group, and, as for B, an integer of 0 to 5, p1, and r1 
are an integer of 0 to 4, 2<=(o1+p1) <=7, <=(o1+q1) 5, and <=(p1+r1) 4 a single bond or an oxygen atom, o1, 
and q1. 



[0027]R 41 and R 42 here A hydrogen atom or an alkyl group, R43, R 44 shall show either a hydrogen atom, a 
hydroxyl group, an alkyl group, an alkoxy group, an acyl group, an acyloxy group, an aryl group, an aryloxy 
group, an aralkyl group, an aralkyloxy group, a halogen atom, a nitro group, a carboxyl group, a cyano group or 
-N (Ralpha) (Rbeta). Ralpha and Rbeta show a hydrogen atom, an alkyl group, or an aryl group, D shows a 
single bond, an oxygen atom, or a sulfur atom, and w1, x1, y1, and z1 are an integer of 0 to 4, 2<=(w1+x1) <=7, 
<=(w1+y1) 4, and <=(x1+z1) 4. 

[0028]In above general formula (I) - (X), unless a carbon number in particular of each substituent is 
described, there is no restriction, but it is usually one to about ten. 

[0029]The following is mentioned as a concrete example of a compound expressed with general formula (I) 



[0026] 

[Formula 10] 




(X) 



to (X). 
[0030] 

[Formula 1 1] 
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(4) 



(5) 



OH HQ 




(6) 



7 



JP 2003-084437 A 




(7) 



(8) 



(9) 



(10) 



(11) 



(12) 
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( 1 3) 



(14) 



(16) 
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(17) 



(18) 



HO CH a 



OH OH 




(19) 
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(2 0) 



(2 1) 




(2 2) 



(2 3) 



11 



JP 2003-084437 A 

(2 4) 




(2 5) 



(2 6) 



CH3 CH3 CHg 




(2 7) 



(2 8) 



CH a OH CH a 




(2 9) 
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(3 0) 



(3 1) 



(3 2) 



(3 3) 
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(3 4) 



(3 5) 



(3 6) 
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(3 7) 



(3 8) 



(3 9) 




(4 0) 




(4 1) 

HO" ^ "0" ^ "OH 

[0031]The above-mentioned polyhydric phenol compound may use one sort independently, and two or more 
sorts may be mixed and it may use it. 

[0032]A polymer cannot be obtained according to a polyaddition as a phenolic hydroxyl group of a polyhydric 
phenol compound is less than two pieces, but if seven pieces are exceeded, many unreacted hydroxyl 
groups will remain, an unexposed part dissolves in a developing solution, and contrast falls. 
[0033]It is polyhydric phenol which polyhydric phenol of structure of having four benzene nuclei is 
mentioned as polyhydric phenol used preferably, and has triphenyl benzene structure still more preferably. If 
there are too many benzene nuclei, the increase of the hydrophobicity of a polymer and compatibility with a 
developing solution will fall, and there is a tendency which becomes is hard to be obtained in a pattern of 
high resolution. When too small, dry cleaning dirty tolerance falls and there is a tendency which becomes 
that it can be hard to obtain a practical constituent. 

[0034]As a compound which has two vinyloxyalkyl groups used by this invention, As long as it is a compound 
which has two vinyloxyalkyl groups, it may be what kind of compound, As a concrete example, ethylene 
glycol divinyl ether, diethylene-glycol divinyl ether, Triethylene glycol divinyl ether, propylene glycol divinyl 
ether, Tetraethylene glycol divinyl ether, 1,3-bis(BINIROKISHI)propane, 1,4-bis(BIN[ROKISH[)butane, 
1,5-bis(BIN[ROKISH[)pentane, 1,6-bis(BINIROKISH[)hexane, 2,2-bis(4-(2-BIN[ROKISH[ ethoxy) 
phenyDpropane, 1,4-bis(2-BIN[ROKISH[ ethoxy)benzene, 4,4'-bis(2-BIN[ROKISH[ ethoxy)biphenyl, 
Bis(4-(2-BIN[ROKISH[ ethoxy) phenyQmethane, 1,3-bis(BINIROKISH[)adamantane, 1,3-bis(2-BINIROKISHI 
ethoxy)adamantane, etc. can be mentioned. 
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[0035]A compound which has the above-mentioned vinyloxyalkyl group may use one sort independently, 
and two or more sorts may be mixed and it may use it. 

[0036]A polymer cannot be obtained according to a polyaddition as a vinyloxyalkyl group of a compound 
which has a vinyloxyalkyl group is less than two pieces. When obtaining a polymer to three or more cases, it 
becomes easy to gel, and a polymer becomes insoluble to an organic solvent easily. If a charge of a 
compound which has a vinyloxyalkyl group is reduced in order to suppress gelling, solubility to a developing 
solution of a polymer will become large too much, and a good pattern will no longer be obtained. 
[0037]A polymer used for a positive type radiation-sensitive constituent of this invention is obtained by 
carrying out the polyaddition of the above-mentioned polyhydric phenol compound and the compound which 
has a vinyloxyalkyl group. Can use a method general to a polyaddition and For example, p-toluenesulfonic 
acid, P-toluenesulfonic-acid pyridinium, a boron trifluoride diethylether complex, iodination trimethylsilyl, 
screw trimethylsilyl sulfuric acid, etc. are made into a catalyst, A method of agitating a polyhydric phenol 
compound and a compound which has a vinyloxyalkyl group in solvents, such as ethyl acetate, a 
tetrahydrofuran, 1,4-dioxane, and a methylene chloride, can be mentioned. At this time, reaction 
temperature can be used in the range which a solvent does not solidify and boil, and 0 to 80 ** is used 
usually. 

[0038]a desirable preparation ratio of a polyhydric phenol compound and a compound which has a 
vinyloxyalkyl group — a mole ratio — 100:30-100:700 — more — desirable — 100:50-100:300 — it is 
100:50-100:150 still more preferably. 

[0039]weight average molecular weight asked for a desirable molecular weight of a polymer produced by 
carrying out the polyaddition of a polyhydric phenol compound and the compound which has a vinyloxyalkyl 
group by GPC — 1000-30000 — more — desirable — 2000-10000 — it is 2000-8000 still more preferably. 
[0040]A photo-oxide generating agent is usually contained in a positive type radiation-sensitive constituent, 
and as a concrete example of a desirable photo-oxide generating agent in this invention, Onium salt, a 
halogen containing compound, a diazoketone compound, a diazomethane compound, sulfone compounds, a 
sulfonic acid ester compound, a sulfonimide compound, etc. can be mentioned. 

[0041]As a concrete example of onium salt, diazonium salt, ammonium salt, iodonium salt, sulfonium salt, 
phosphonium salt, oxonium salt, etc. can be mentioned. As desirable onium salt, diphenyliodonium triflate, 
Diphenyliodonium perfluoro butane sulfonate, diphenyliodonium perfluorooctanesulfonate, Diphenyliodonium 
toluenesulfonate, bis(4-t-buthylphenyl)iodonium triflate, Bis(4-t-buthylphenyl)iodonium perfluoro butane 
sulfonate, Bis(4-t-buthylphenyl)iodonium perfluorooctanesulfonate, Bis(4-t-buthylphenyl)iodonium 
toluenesulfonate, Diphenyliodonium pyrene sulfonate, diphenyliodonium dodecylbenzene sulfonate, 
Triphenylsulfonium triflate, triphenylsulfonium perfluoro butane sulfonate, Triphenylsulfonium 
perfluorooctanesulfonate, triphenylsulfonium toluenesulfonate, Diphenyl-4-methylphenyl sulfonium triflate, 
diphenyl-4-methylphenyl sulfonium perfluoro BUTANSURUHONETO, diphenyl-4-methylphenyl sulfonium 
perfluorooctanesulfonate, Diphenyl-4-methylphenyl sulfonium toluenesulfonate, Diphenyl-4-t-buthylphenyl 
sulfonium triflate, diphenyl-4-t-buthylphenyl sulfonium perfluoro BUTANSURUHONETO, 
Diphenyl-4-t-buthylphenyl sulfonium perfluorooctanesulfonate, Diphenyl-4-t-buthylphenyl sulfonium 
toluenesulfonate, Diphenyl-4-methoxypheny sulfonium triflate, diphenyl-4-methoxypheny sulfonium 
perfluoro BUTANSURUHONETO, Diphenyl-4-methoxypheny sulfonium perfluorooctanesulfonate, 
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Diphenyl-4-methoxypheny sulfonium toluenesulfonate, Triphenylsulfonium hexafluoroantimonate, 
triphenylsulfonium naphthalene sulfonate, benzyl(hydroxyphenyl) methyl sulfonium toluenesulfonate, etc. 
are mentioned. 

[0042]As a concrete example of a halogen containing compound, a halo alkyl group content hydrocarbon 
compound, a halo alkyl group content heterocycle-like compound, etc. are mentioned. As a desirable 
halogen containing compound, 1,1-bis(4-chlorophenyl)-2,2,2-trichloroethane, 

2-phenyl-4,6-bis(trichloromethyl)-s-triazine, 2-naphthyl 4,6-bis(trichloromethyl)-s-triazine, etc. can be 
mentioned. 

[0043]As a concrete example of a diazoketone compound, a 1,3-diketo 2-diazo compound, an diazo 
benzoquinone compound, an diazonaphthoquinone compound, etc. are mentioned. A desirable diazoketone 
compound Ester of 1,2-naphthoquinonediazide 4-sulfonic acid and 2,2,3,4,4-tetrahydroxybenzophenone, 
Ester of 1,2-naphthoquinonediazide 4-sulfonic acid and 1,1,1-tris(4-hydroxyphenyl) ethane, etc. can be 
mentioned. 

[0044]As a concrete example of a diazomethane compound, bis(trifluoromethylsulfonyl)diazomethane, 
Bis(cyclohexylsulfonyl)diazomethane, bis(phenyl slufonyQdiazomethane, Bis(p-tolyl sulfonyl)diazomethane, 
bis(2,4-xylylsulfonyl)diazomethane, Bis(p-chlorophenyl sulfonyl)diazomethane, methylsulfonyl p-tosyl 
diazomethane, Cyclohexylsulfonyl (1,1-dimethylethyl sulfonyl) diazomethane, bis(1,1-dimethylethyl 
sulfonyl)diazomethane, phenyl slufonyl (benzoyl) diazomethane, etc. can be mentioned. 
[0045]As a concrete example of sulfone compounds, beta-keto sulfone compounds, beta-sulfonyl sulfone 
compounds, etc. are mentioned. As a desirable compound, 4-trisphenacyl sulfone, a mesityl phenacyl 
sulfone, bis(phenyl slufonyOmethane, etc. are mentioned. 

[0046]As an example of a sulfonic acid ester compound, alkyl-sulfonic-acid ester, halo alkyl-sulfonic-acid 
ester, aryl sulfone acid ester, imino sulfonate, etc. are mentioned. As a concrete example of a sulfonic acid 
ester compound, Benzoin tosylate, alpha-methylolbenzoin tosylate, 2,6-dinitrobenzyl tosylate, 2-nitrobenzyl 
tosylate, 4-nitrobenzyl tosylate, pyrogalloltrimesylate, and nitrobenzyl 9,10-diethoxyanthracen-2-sulfonate 
etc. can be mentioned. 

[0047]As a concrete example of a sulfonimide compound, N-(trifluoromethyl sulfonyloxy)succinimide, 
N-(trifluoromethyl sulfonyloxy)phtalimide, N-(trifluoromethyl sulfonyloxy) diphenylmaleimide, 
N-(trifluoromethyl sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2,3-dicarboxyl imide, N-(trifluoromethyl 
sulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 2,3-dicarboxyl imide, N-(trifluoromethyl sulfonyloxy) 
bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxyl imide, N-(trifluoromethyl sulfonyloxy) naphthyl dicarboxyl 
imide, N-(camphor sulfonyloxy) succinimide, N-(camphor sulfonyloxy) phthalimide, N-(camphor sulfonyloxy) 
diphenylmaleimide, N-(camphor sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2,3-dicarboxyl imide, N-(camphor 
sulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 2,3-dicarboxyl imide, N-(camphor sulfonyloxy) bicyclo[2.2.1] 
heptane- 5,6-oxy-2,3-dicarboxyl imide, N-(camphor sulfonyloxy) naphthyl dicarboxyl imide, 
N-(4-methylphenyl sulfonyloxy) succinimide, N-(4-methylphenyl sulfonyloxy) phthalimide, 
N-(4-methylphenyl sulfonyloxy) diphenylmaleimide, N-(4-methylphenyl sulfonyloxy) bicyclo[2.2.1]hept 
5-ene- 2,3-dicarboxyl imide, N-(4-methylphenyl sulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 
2,3-dicarboxyl imide, N-(4-methylphenyl sulfonyloxy) bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxyl imide, 
N-(4-methylphenyl sulfonyloxy) naphthyl dicarboxyl imide, N-(2-trifluoromethyl phenylsulfonyloxy) 
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succinimide, N-(2-trifluoromethyl phenylsulfonyloxy) phthalimide, N-(2-trifluoromethyl phenylsulfonyloxy) 
diphenylmaleimide, N-(2-trifluoromethyl phenylsulfonyloxy) bicyclo[2.2.1]hept 5~ene- 2,3-dicarboxyl imide, 
N-(2-trifluoromethyl phenylsulfonyloxy)-7-oxabicyclo [2.2.1] hept 5~ene- 2,3-dicarboxyl imide, 
N-(2-trifluoromethyl phenylsulfonyloxy) bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxymide, 
N-(2-trifluoromethyl phenylsulfonyloxy) naphthyl dicarboxyl imide, N-(4-fluorophenyl sulfonyloxy) 
succinimide, N-(2-fluorophenyl sulfonyloxy) phthalimide, N-(4-fluorophenyl sulfonyloxy) diphenylmaleimide, 
N-(4-fluorophenyl sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2,3-dicarboxyl imide, N-(4-fluorophenyl 
sulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 2,3-dicarboxyl imide, N-(4-fluorophenyl sulfonyloxy) 
bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxyl imide, N-(4-fluorophenyl sulfonyloxy) naphthyl dicarboxyl 
imide, etc. can be mentioned. 

[0048]It is 20 % of the weight from 1 % of the weight from 0.1 % of the weight still more preferably 30% of the 
weight to a polymer produced by carrying out the polyaddition of a polyhydric phenol compound and the 
compound which has two vinyloxyalkyl groups as a desirable addition of a photo-oxide generating agent. 
[0049]In a positive type radiation-sensitive constituent of this invention, in order to improve a pattern 
profile, an acid diffusion depressant can be added. A basic compound is preferably used for an acid diffusion 
depressant, and a nitrogen-containing compound is used especially preferably. 
[0050]Amines, amide, pyridines, etc. are mentioned as a nitrogen-containing compound, Specifically 
Triethylamine, tri-n-propylamine, tri-i-propylamine, Trhn-butylamine, tri-n-hexylamine, triethanolamine, 
Dimethylamino ethanol, ethanolamine, dimethyl phenylamine, A triphenylamine, aniline, N.N-dimethylaniline, 
2-methylaniline, 3-methylaniline, 4-methylaniline, 4-nitroaniline, 1-naphthylamine, 2-naphthylamine, 
diphenylamine, ethylenediamine, a tetramethylenediamine, Hexamethylenediamine, pyrrolidine, piperidine, 
imidazole, 4-methyl imidazole, 4-methyl-2-phenylimidazole, Pyridine, 2-methylpyridine, 4-methylpyridine, 
2-hydroxypyridine, 4-hydroxypyridine, 2-phenylpyridine, 4-phenylpyridine, Nicotinic acid, nicotinamide, 
quinoline, an acridine, a pudding, 1,3,5-triazine, triphenyl-1,3,5-triazine, 1,2,3-triazole, 1,2,4-triazole, etc. can 
be mentioned. 

[0051]Additive agents other than an acid diffusion depressant, such as stabilizer, a defoaming agent, and a 
surface-active agent, can also be added to a positive type radiation-sensitive constituent of this invention 
if needed. 

[0052]A positive type radiation-sensitive constituent of this invention is obtained by dissolving the 
above-mentioned ingredient in a solvent. Although not limited especially as amount of solvent used, it is 
preferred to be adjusted so that solid content may be 0.5 to 35 % of the weight. As a solvent used preferably, 
ethyl acetate, butyl acetate, amyl acetate, Ethyl propionate, methyl butyrate, methyl benzoate, methyl 
lactate, ethyl lactate, Ethyl pyruvate, beta-methyl isobutyrate, 3-methoxy methyl propionate, Ester species, 
such as 3-ethoxyethyl propionate and gamma-butyrolactone, Cellosolves, such as methyl cellosolve, 
ethylcellosolve, and butyl cellosolve. Cellosolve ester species, such as methyl-cellosolve acetate, 
ethylcellosolve acetate, and butyl-cellosolve acetate, Propylene glycol ester, such as 
propylene-glycol-monomethyl-ether acetate and propylene glycol monoethyl ether acetate. 
1,2-dimethoxyethane, 1,2-diethoxyethane, a tetrahydrofuran, Ether, such as an anisole, methyl ethyl ketone, 
methyl isobutyl ketone, Solvents chosen from aprotic polar solvents, such as ketone, such as 
methyl-n-amyl ketone, cyclohexanone, and isophorone, dimethylformamide, dimethylacetamide, N-methyl 
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pyrrolidone, dimethyl sulfoxide, and sulfolane, or these compound solvents are mentioned. 
[0053]As for a positive type radiation-sensitive constituent of this invention, it is preferred to be used for a 
thin film of thickness (0.1 micrometer - 2 micrometers) on a processing substrate, applying and drying and 
carrying out. It is used suitably for pattern exposure especially using extreme ultraviolet rays, an electron 
beam, and X-rays which uses radiation, such as ultraviolet rays, a far ultraviolet ray, vacuum ultraviolet rays, 
extreme ultraviolet rays, an electron beam, and X-rays, for this thin film, and carries out pattern exposure. 
By heating after exposure, disassembly of an acidolysis nature group can be promoted and solubility to alkali 
can be increased. Heating after exposure is a temperature requirement (50 ** - 150 **), and it is preferred 
to carry out for [ 30 seconds - ] 10 minutes. 

[0054]Development of a positive type radiation-sensitive constituent of this invention can be performed 
using a publicly known developing solution. As an example of a developing solution, hydroxide of an alkaline 
metal, carbonate, an phosphate, One sort or solution included two or more sorts is mentioned in the 4th 
class ammonium, such as amines, such as inorganic alkali, such as a silicate and borate salt, 2-diethylamino 
ethanol, monoethanolamine, and diethanolamine, tetramethylammonium hydroxide, and Kolin. 
[0055]After pattern formation of the positive type radiation-sensitive constituent of this invention is carried 
out by development, a processing substrate is etched by using this pattern as a mask. DORAIETCHI is 
preferably used for etching — a positive type radiation-sensitive constituent of this invention — this dry 
cleaning — it is important to have character which is not etched, i.e., dry cleaning dirty [ it is dirty and ] 
tolerance. 

[0056]Dry cleaning dirty tolerance can be evaluated by performing reactive ion etching which used reactive 
gas of a fluorine system, etc., and it can be said that dry cleaning dirty tolerance is high, so that an etching 
rate is small. 
[0057] 

[Example]Although working example is given and this invention is explained still more concretely hereafter, 
this invention is not limited to these working example. 

[0058]P-toluenesulfonic-acid pyridinium was made for 20.0 g of working example 1 illustration compounds 
(36) and the ethylene glycol divinyl ether 5.8g to react as a catalyst at 60 ** among 1,4-dioxane, and the 
polymer was obtained. The dirty rate ratio to novolak resin of the obtained polymer was 1.03 as a result of 
the dry cleaning dirty evaluation using C 4 F 8 . The obtained polymer 5.0g, 200 mg of triphenylsulfonium triflate, 
and 25 mg of N,N-dimethyl- n-hexadecyl amine were dissolved in 45.0 g of 

propylene-glycol-monomethyl-ether acetate, it filtered with a 0.1 -micrometer filter, and the resist 
composition was obtained. After carrying out the spin coat of the obtained resist composition on a silicon 
wafer, it heated for 2 minutes at 90 **, and the resist film of 0.3 micrometer of thickness was obtained. The 
electron-beam-lithography device was used for this resist film, pattern state was irradiated with the 
electron beam with the accelerating voltage of 20 kV, and after heating for 2 minutes, tetramethylammonium 
hydroxide solution performed 90 ** of development for 1 minute. A 0.1 5-micrometer pattern was obtained 
with the light exposure of 0.2microC/cm 2 . 

[0059]P-toluenesulfonic-acid pyridinium was made for 20.0 g of working example 2 illustration compounds 
(16) and the 1,4-bis(2-BIN[ROKISH[ ethoxy)benzene 11. 8g to react as a catalyst at 60 ** among 
1,4-dioxane, and the polymer was obtained. The dirty rate ratio to novolak resin of the obtained polymer was 
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1.05 as a result of the dry cleaning dirty evaluation using C 4 F 8 . The resist composition was prepared like 
working example 1 using the obtained polymer, and spreading, exposure, and development were performed. 
A 0.18-micrometer pattern was obtained with the light exposure of 0.3microC/cm 2 . 

[0060]P-toluenesulfonic-acid pyridinium was made for 20.0 g of working example 3 illustration compounds 
(19) and 19.4 g of 2,2-bis(4-(2-BIN[ROKISH[ ethoxy) phenyDpropane to react as a catalyst at 60 ** among 
1,4-dioxane, and the polymer was obtained. The dirty rate ratio to novolak resin of the obtained polymer was 
1.05 as a result of the dry cleaning dirty evaluation using C 4 F 8 . The resist composition was prepared like 
working example 1 using the obtained polymer, and spreading, exposure, and development were performed. 
A 0.20-micrometer pattern was obtained with the light exposure of 0.5microC/cm 2 . 

[0061]P-toluenesulfonic-acid pyridinium was made for 20.0 g of working example 4 illustration compounds 
(10) and 9.7 g of 1,4-bis(BIN[ROKISH[)butane to react as a catalyst at 60 ** among 1,4-dioxane, and the 
polymer was obtained. The dirty rate ratio to novolak resin of the obtained polymer was 1.10 as a result of 
the dry cleaning dirty evaluation using C 4 F 8 . The resist composition was prepared like working example 1 
using the obtained polymer, and spreading, exposure, and development were performed. A 0.20-micrometer 
pattern was obtained with the light exposure of 0.3microC/cm 2 . 
[0062]The compound (42) of the primary comparative example was used. 



[0064]P-toluenesulfonic-acid pyridinium was made for 20.0 g of the above-mentioned compounds (42) and 
the bis(4-(2-BINIROKISHI ethoxy) phenyOmethane 5.8g to react as a catalyst at 60 ** among 1,4-dioxane, 
and the polymer was obtained. 

[0065]The dirty rate ratio to novolak resin of the obtained polymer was 1.08 as a result of the dry cleaning 
dirty evaluation using C 4 F 8 . The resist composition was prepared like working example 1 using the obtained 
polymer, and spreading, exposure, and development were performed. An unexposed part was not able to 
dissolve in a developing solution and a pattern was not able to be obtained. 

[0066]Although p-toluenesulfonic-acid pyridinium tended to be made for 20.0 g of comparative example 2 
illustration compounds (16) and the 1,3,5-tris(4-(2-BINIROKISHI) ethoxy) benzene 15.8g to react as a 
catalyst at 60 ** among 1,4-dioxane and it was going to obtain the polymer, Gelling took place and the solid 
insoluble to an organic solvent was obtained. A resist composition could not be obtained and evaluation was 
not completed. 

[0067]P-toluenesulfonic-acid pyridinium was made for 20.0 g of comparative example 3 illustration 
compounds (16) and the 1,3,5-tris(4-(2-BIN[ROK[SH[) ethoxy) benzene 7.9g to react as a catalyst at 60 ** 
among 1,4-dioxane, and the polymer was obtained. The dirty rate ratio to novolak resin of the obtained 



[0063] 

[Formula 12] 




(421 
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polymer was 1.05 as a result of the dry cleaning dirty evaluation using C 4 F 8 . The resist composition was 
prepared like working example 1 using the obtained polymer, and spreading, exposure, and development were 
performed. The unexposed part was dissolving and a 1.0-micrometer pattern was only obtained with the 
light exposure of 0.3microC/cm 2 . 
[0068] 

[Effect of the Invention]Since the positive type radiation-sensitive constituent of this invention was a thing 
containing the polymer produced by carrying out the polyaddition of the polyhydric phenol compound which 
has two or more phenolic hydroxyl groups [ seven or less ] as mentioned above, and the compound which 
has two vinyloxyalkyl groups, the constituent of high resolution was dramatically obtained by high sensitivity. 

[Translation done.] 
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[0 0 3 7] ^WO^^SSSC^JIiffififiSctffcffl^e, 

Mx.tf p-h;H>X;l/^yi, p-h;l/X77 
;kfc7^tf U 7x7 i*. H7-yffc^7*7x^;l/x-7 : - 
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)vmw, awthv 777F7';;k exF'J777F7y 
;Fffi!i?% H fcffiiffi ^ L T, b-a-ti £ ex 

1, 4-77^77, MWfW&E 

(omm^ xmwt s & £ ©^s^ws z: fc # # s ,, 
z-cot %K®m&iimmijm& mmh^mrnxm^ 

[0 0 3 8] #i7x/-;Wt^lf: H^n^^TW 

0 0:3 0-1 00:7 00, <J;D!l?$L<ii 1 0 0 : 10 
50—100:300,5?) KlilOO: 5 0 
~ 1 0 0 : 15 O^fe^o 
[0 0 3 9] &ffi7xS—Mk&VBt\*-U*i'7ji\/* 

jim^-r % ttm% t *n.ttta Lxm^nz 

$ LVTr^Wi, G P C ftzmMyiZtttM'V 
1000 — 30000, £9 $?$L<&± 2000-10 
0 0 0, ??)£!f$L<tt2 00 0~8 0 0 0 c'$5„ 

[0040] t^mmmmmmm^mm, mm 

^Mmmm^mhhxit, r\n?yfm 20 

\tsm, vrwrvyft&fo, 7777xyffc^ti, x 
;F*7{ta^, x;l/*yli^f;Wt^ x;k*7^ 

[0 0 4 1] ^x77^©J|{*W&M^L-a±, ^77 
x77>tg, 77^x77^, 3-Fx7At§, X;F*x 
7iJS, *X*x7it§, t+V-!)ifift24Pf« 

3- Fx77> F U 7W F, i?7i-;l/3- Fx72v^ 
-7;Vto7^^XM*- F, ^7i-;VH-K^ 
A^-7Mn^^^ryx;Kf^- F , i^7x-;l/3- 30 
F^7ib;vxyxM4-h, ex (4 - t 

7i-;W 3-F-^AFU 7Wh, ex (4-t- 
7f;V7i-;W 3-F-7A^-7Mo7^yx;l/ 
K ex (4-t-7f;V7x-;W 3-Fx7 
^-7Mnt^^>XM4-h, H'X (4-t- 
7f;V7x-;W 3-K-7Ah;l/x>xw*-h, 

> f 7x-;l/3-Kx7i e l/VX/l/* F , ^71- 
;F3- Fx7A FT^k^^X/kt^- F, F V 7 
xx;l/X;k*x<7A F U 7 7- F , F U 7xx;l/XM 
^7A^-7Mn7'^VXW^->, FU7xx;j, 40 
XM-7A^-7Mn^-^^yxM^- K F U 
7x^;l/X ;k-F —77. F;Fx yxw ^— F , ^7x- 
;F- 4 -^f;l/7i-;l'X;l/^7i F U 7Wh, 7 

n 7X >7;I/$*- F , 77x-;V- 4-7 f;l/7x^ 
;V7;I/*^7A^-7Mnt^^>7;V$*-h, 7 
7x^;V- 4-7 f;l/7x-;l/X;l/*-7A F ;l/x>x 
;k1^— F, 77xx;l/-4-t -777F7xx;FX;F 
A F 'J7W F, 77x^;l/- 4 - t -7W7 
xx;l/X;l'$x7i^-7Mn 7^ 7XMx*- so 
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77xx;V-4- t -777F7xx;l/X;kFx77^— 
7;l/tnt^7yX;V*^-h, 77xx;I/-4-t - 
777F7xx;i/X;kFx77, h;Vxyx;V^^- F, 7 
7x^-4-^ h^77xx;l/X;l/*x7ih'J7F 
-F, 77x^V-4-^ F^77xx;l/X;kFx77> 
A-7Mn7^7XM4-h, -77x^-4-^ 
F3 l 77xX'FX/k1^77^-7;F;3-n;3-XX7X;F 
**-F, 77x^-4-^ F4^77xx;l/X;kFx 
7Ah;I/XVXW*~ F, F 'J7xx;1/XMnx7L 
^^rV )^ury^%-— F, F 'J7xx;l/X;l/*x 
77,:h7X F>XM4-f, (e Fd^77x^W 
^77/F7 77FX;k:F;x7A h;VxyxW*- F&H 

[0 0 4 2] /Nny^#ffc-&!fSfOM^*MfcLT 

py^-S^rfl^ftfcLTttl, l-ex(4-Xnn7 
xx;7) -2, 2, 2-FUXnnxX7, 2-7x^ 
;F-4, 6 -H~X (h'J7no^f;W -s-FU77 
X 2-7-777F-4, 6-ex (h'J^nn^f/W 
-s-h'J77742W?ctm?o 

[0043] 77 7> f y\t^m<Dmtw^\ tLx 

lis 1 , 3 -77r F - 2 - 77 kftn^, 77 7^77 
3V 7{fc^tl, 77 77- 7 F 3V 7{t^& 2)^5 
nSo ff£L^77 77rF7f[;^«il, 2-7-7F4 1 
7 7777K-4-X;^7lJ:2, 2, 3, 4, 4' 
-rh^e Ko^777x7 7ilOXXf;K 1, 
2--r7F4V7777F-4-X;k*7^ 1, 1, 
1-FUX (4-tKn^77xx;W xX7^©xx 

[0 0 4 4] 7T77X7{fc^tl©JlftW&M£LT 
(i, ex (FU 7;F^n77^l/X;k*x;l/) 7777 7 
7, H'x (yXn^7;FX;kFx>k 7777 XX 
E'X (7xx;VX;l/*x;l/) 7777X7, ex (p- 
F U ;7X;7^— ;F) 7777X7, ex (2, 4-^7 
U;l/X;k^x;l/) 7777X7, ex ( P -Xnn7x 
^;l/X;k^x;F) 7777X7, 77 L ;FX;kFx;F- p 
- F;7x7X;F4^-;F7777X7, 7Xn^4 1 7;FX 
;k*x;F (l, l -77 77FX:f;FX;kFx>k 777 
7X7, ex (1, 1 -77 77FX:f;FX;kFx>k 7 
777X7, 7xx;FX;k*x;F (^77V;F) 777 

[0 0 4 5] X;F^7ffc^OJIf*W*fiJi;LTt±, j3 
-7" F X;k*7fbm P -X;k-Fx;FX;k*7ft&t! 
SaW^tl?. ffl: LWt^tfil lXOi, 4-FU 
X 7 x 7- 7;FX ;k"F 7, 7 777F 7 x 7;FX ;F>-F 7, 
ex (7xx;FX;l/*x)F) 77>aHW5tlS„ 

[0 0 4 6] X;F*7^XX77Wfc^©fiJi:LTt±, 
7 ;F^;FX yfxx 77k ad7 ;F^;FX 7^ 
XX77K 7 7-;FX;F^7^xX7 : -;K ^57X7$ 
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MttW&fflfcLTH:, -<7VV7F-77-K a-^f- 
n-MV^Vh^Wh, 2, 
;7F-77— K 2-xhn^\77;7F-77— K 4 -x 
h n^y^;i/ h 7 7— h , tfn^fn— ;i/ h y ;>? 7 7— 
K xhn^77VV-9, 1 o-^ih^Tyh^t 

[0047] x^y^^vitmmmim^mt lt 

It, N- ( b y 7;Vtn^f /i/XM^;l/t4 L >') X7 
y>^5F\ N- (b l J7Mn^f;l/XM-;l't4 1 10 
7) N- (h'J7Wn^f;W;l/*- 

^777X;7*x;74-^7) tT7^n [2. 2. l] ^7° 
F--5-X7-2, 3-yAM^y;W5F\ N- 

( h y 7;l/*D^f-;l/X;l/*-;l/**-» - 7 -^tJ- 

\£i/?V [2. 2. 1] A7f-5-iy-2, 3-7' 
AW^iWSF, N- (hU 7;l^n^f-;l/X;l/* 
—frtti/) \Ll/^U [2. 2. 1] ^7^7-5, 6 
-^7-2, 3-7AM+y;M^\ N— OU 
7;J^n^?vi/X;i/*x;i/;^7) i-yf-^Jii)]/^ 20 
^;M5F\ N- (Av^rx;!/*-;!/^^) X77 

N— tty7/XM^W-» 7*;W 
5h\ N— (*y7rXM-;Wv') ^7i-/W 

N— (*y7rX;^c;Wy) t£77P 
[2. 2. 1] 'V7 P h-5-X7-2 ) 3-7'#;7*> 
f;M5H, N— (A>7rX;UfoW^» -7- 
ttWi/Zn [2. 2. 1] A7"h-5-iy-2, 
3-^Mfr>;M5F, N— (A>77X;l/*^;V 
H'7^n [2. 2. 1] ^7^7-5, 6-4" 
4^7-2, 3-^M^;H5F\ N- (A777 30 
X;l/*x;i/^7) t7f;V^^W>';M^F, N 

- (4 -^f i^x-MW-M^^) X777-T 
5F\ N- (4-^f;l'7i^V7MaM4 1 7) 7 

n- (4-^f;F7x-;WM^W 
7) v*7x-;l/vW?F\ N- (4-^f;l/7x^;l/ 
tf7^n [2. 2. 1] ^7°h-5 
-iy-2, 3-^Mfr>;M5F, N— (4-^ 
f/^x^l/XM-M^^) -7 

[2. 2. 1] 'V7°h-5-X7-2 > 3-^*;l/^ 
•>;M$F\ N- (4-^f;l/7x^;l/XM-;l/^ 40 
7) £77 n [2. 2. 1] ^777-5, Q-ir^-i/ 
-2, 3-^A;^->lM? K, N- (4-^f-;l/7 

K, N- (2 - F 'J 7/Ftn^f ;F7x^;FX;l/$^/l/ 
*4 1 > / ) 7^'7W5F\ N- (2-F'J7Mn/f 
;F7x^;FX;F*-;F*4 1 >') 7X;H5F\ N- (2 

- h U 7;F^n^f;l/7x-;VXM^Vt4 1 >') 7'7 
i-;f?w;f\ N- (2-F'J7Mo^f;F7x 

£77a [2. 2. 1] ^7°h 
-5-17-2, 3-^W4 : >'W^F*> N— (2 so 
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- F 'J 7Mn ^ f ;F7 i-^XM^ff^) -7 
-sMr'tflfv'^n [2. 2. 1] ^\7°F-5-xy- 
2, 3-'7A;H^7;M5F\ N— (2-F'J7M 
o^f;F7x^VX;F$-;V^-7) i£77n [2. 

2. 1] ^777-5, 6-^7-2, 3-777;!/^ 
^'75 F\ N— (2-Fy7Mo^f;F7x-;FX;F 
*x;l/^7) f7f/F7*M'4 : 7;M;F\ N- 

(4-7;Ftn7x-;F7;F$^W4 L 7) X777-T 
5 h\ N- (2-7Wn7x^;FXW;W7) 
7^;H^F\ N— (4-7Mn7x-;l/XW-;F 
^7) 77x^WW^F\ N— (4-7Mn7 
i^/l/XW^Wt^) kf77n [2. 2. 1] ^\7° 
F-5-X7-2, 3-7W^7iW5F\ N- 

(4-7Wn7x-;FXW^W4 L 7) - 7-^ 
[2. 2. 1] ^\7h-5-x7-2, 3- 
77fr;l/:<J^7;W5 h\ N— (4-7Mn7x^;FX 
frft-frtti/) £77 n [2. 2. 1] ^777- 
5, 6-^7-2, 3-'7AM^7;M^F, N- 

(4-7;Wn7x^;V7W^W7) 7fvl'7' 
#;l/^7;W 5 £ fctf-?#S„ 

[0 0 4 8] K$m%iM<D&%L^mtimtLTlt, 

my z-z-Mtsmt 2i©^n+77;WMt 
-r § fta-ti^attin LTf# e> ns weft l t o . 1 
3 o Mt%> jsfcffSKa 1 

2 0ll%T|.^o 

[0 0 4 9] ^H^o^v'MiSSMISttiM^^a^ * 
*t~yy°u 7 r ^;l/*3c#-T S fc&fciMfflMSM 

[0 0 5 0] ^Sfgft^^l70i7 5 7lfi, 75 K 

it, fjyyiaaw^, iwcaFyxf/F 

7 5 7, hU-n-7°nlf;l/75X F'J-i-7°nh° 
;l/75 7, hU-n-7f-;l/75X F'J-n-^7 
;l/75 7, hyx£/-;l/7 57, 7^971/7 5 7x7 
/-;K x7/ — ;l/757, ^^f;F7xx;l/7^7, 
h V 7x^1/7 57, N, N-77f;F7- 

UX 2-^;P7-'JX 3-^f;77-'J7, 4- 
^f/F7x'J7, 4-xhn7xUX 1-7-77777 
5 7, 2-7-77777 5 7, 77x;;F757, x^7 
777 5 7, fF7^f 7777 57, •M i 1M^77 
775 7, fc°n'J77, h°^U77, -r57V— ;K 4 

- * 77W 5 7>/-;k 4 - ^ 777- 2 - 7 x x;W 5 
7>/-;k £7 77, 2-^^;7t°U77, 4-^777 
h°U77, 2-£ Fn^7h°U77, 4-tFn^7tf 
'J 77, 2 -7x-;Fl7J 77, 4-7xx;7£7 7 
7, xnf7l, -3f7l7 5F, 4 1 /'J7, 77 U 
7'7, 7°U7, 1, 3, 5-hU77~7, F-7 7xx;7 
-1, 3, 5-FU77 , 7, 1, 2, 3-F-7 77- 
;k 1, 2, 4 - b 'J 7 4 /-MHS;W3 z: fctftt 



(17) 



#|g 2003-84437 



31 

So 

[0051] ^m^t^mmmmmmmatmih 
ffiSttm H^MrajMn* Sett t 5 ^ So 

[0 0 5 2] *^HS©#^^»lttlBi?!ct)t±, ±HH 

^mtLrmmm^nrj:^t>\ mw^o. 5-3 
5 mm% x %s £ ? ^nn^tis ©aws li^o l 

<Mi^n§iItLtiiSlif;K fFg|7y7k B 
^75;k 7W^y^x97k BSBS;*9yk 10 

?LSM^;k ¥L8lx^;k t°;kf y^xfvk 
/s-^V^;l/»^f-;K 3-* F^v^nt^y^ 
f-;k 3 -x h^v-^n t!t>lxf ;K y-7f-ov 
^f>f©xxf;H, ;*f-;kfenV;k7\ xf;Wro 
V;k7\ 7^-feny;l/7^©-feoV;l/7SI, y^kfe 
oy;V77tf- K xf;Hroy;^7'fef-h, 7" 
^;Wr n y;k/7-fe f — F n V;l/7 xx -fvki, 
7°ntfl^y^U n— ;l/^/^f-;l/X— f^T-fef— h> 
7°nb°lxy^U n-;i/^yxf ;bx-f ;b7-bf - hf 
cD7°nb°py^Uxt-;l/x7N7 : -;l/M, 1, 2->^F^ 20 
$/X^X 1, 2-^Xh^i/X^X fh7tF'D7 
7V, 7xy-;l/fi:HOX-f;l/E ^f;Hf;l/yh 
y, ^/My^Wh'/ ^^-n-7;;l/^rh 

;*9yk1Vkk7 5F\ i>7^7th75P\ N-y<:f 
;kfnUFX >>W;kX;kt^k F, X;k*^y&H 

[0 0 5 3] ^HSC^v'SyiSSMSttffifiSctia, SAP 
IlSitlf, »Jn, 0. 1 /* m~ 2 /* mOif 30 

m#£> iss^ffl v 1 * - ymt? 5 , #tc ® sua. 
nso R^dftia-rsc^fcioT, g?7xtftta©yx 

flPfctelU 7;kfr U fc^tr SWa^t^^^S c x 
^T'^So »7tfloijnsati 5 o°c~i 5 0°c©saiBH 
T\ 3 0#~10Mfr^oWSU\ 
[0 0 5 4] *^KO^^§UiS5MISttffifiSc^©^ 

fct , iiftrS^ffl \ 1 rfr ^ c x $ £ 0 MWm<D 40 

y&m, 9-^wtu, ^m&sE<DMmr)i^v, 2- 

yxf;l/7;/i^y-;K t/x3?/-;l/7^X ^ 
x * / -)V7 5 y^©7 5 y'M, ymitf- F ^ f-ivr 
yt^y^ u^y^tDAWcry^-^h^iUh^ 
it 2 fi«±$& /J<mt«^ W 6 n s „ 
[0 0 5 5] *^©^^^B^i'ffiB^ ! »^S«K: 
ioT/^-yM^n/ci, c©;^-y^xyj: 
L TSHmiaStf x 'yf^ms. x -y f- y Xld J± F 
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fJittffijjSW C © F =7 << x -y f- x -y f- y 9 S ti% t, v[4 

K, -r^^F^^x-y^iftt^ffocih^msT-fe 

•So 

[0 0 5 6] F^^x-y^ifttt±7-y*^©SJStt^X 
ft Jffcffll^ /iSJStt^ * y x -y f- > ?W 5 t tc J; -3 

Tfiws ct^t, x-y f-y^v- h avhsws 

£\ F^-fx-y^iftt^^^ilH^So 
[0 0 5 7] 

[0058] mmm 1 

M^fttT-t) (3 6) 20. 0g, xfi/y^"ij3-;v^ 
H'x;l/X-f ;l/5. 8g^l, 6 0 

°c ■?? p - h ;bx yxw y ^ t° u 7 A ^ i>t 

SjS?-&«fxf*^f#/co C4 F 8 ^fcF7^X7ffF 

fffi©ISH- f#P>ti/c«fxf*o/^^-y ^«fBlfcJtrsx 
7fWM:t(il. 0 3?feofco f#5n/ca^f*5. 
Og, h U 7xx;l/X;l/^x7A hU 7U-h 2 0 0m 
g , N, N - y^ f n - ^ +ff -y^7 $ y 2 5 ra 
g \£. Vy 9 V xi - / ^ f-;l/x— r ;V7 -fe r- 
h45. 0gfC?§ftfL, 0. 1 ^m©7^;l/^-77lji 

S/Uny7x/N±(cxfc°yxi-h L/cfL 9 o°ct?2^ 

y'7, bm^n^wmytmm^m^r, tmmi±2 0 k v 

tv^-y^£tfKI|fL, 9 0°C, 2»Lfc 
It, rhy^Wy^xyAt: Fn^> K/KM^T 5 1 
y>©Ilft^fTo fc 0 0. 2 ft C/cm 2 ©R7tM7\ 
0. 1 5 m©/^-y^f#P.n/co 
[0 0 5 9] i« 2 
M^ffrn-tl (1 6) 2 0. Og, 1, 4-H~X (2 -If 
^D^yih^y) 1. 8g£rl, 4-^ 

6 otTp- Wl/xyyoi^y^tf U^-^ 
A^tt^i: bTKJS5ti:«txf*^f#/c 0 C4F 8 ^ffl^fc 
Fv^f X >y ^FFffiCDlSm, f# 5 nrcM^WcD/ #7 -y ^ 

ISSb, »7t, S««rffofc 0 0. 3 C/ cm 

2 ©R}£Mx~\ 0. 1 8 iim<Ort*—ytf%t>tlTz 0 
[0 0 6 0] 

M^fb-a-tl (1 9) 2 0. Og, 2, 2-lfX (4- 
(2-ifxn^$/xh^S/) 7xx;V) 7°o;Vy 1 9. 
4g^i, 4-^^-9-ycfi, 6 0 o c?p- h;l/xyx 
;l/*>»t!U ^-7A^ttffii;bTSJS?^«txf*M# 
/to C4F8*fflV^cK^>Tx-y^|Wffi©iie*, ffsn/c 

1^0/^7 ^ifii^M-rsx-y^u- httti 1 . 
0 5T?feofc 0 m^nrcm^^m^rmmmi tmn 

lcUi?Xhffif8.Vs*mmu » «7t, iiff^tx-3 
/to 0. 5 jn C/c m 2 ©K7tM7\ 0. 2 0(imW 
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[oo6i] mwm 4 

M^ffrntfClO) 2 0. 0g, 1, 4-tfX (If — D 
^) ^>9. 7g^rl, 4 -v^Wycfi, 60°C 



ft, mWt^f^o 0. 3 C/ cm 2 (DMfcm^\ 
0. 2 0^md;^-ytff#f)tl/co 
[0 0 6 2] JtKM 1 

(4 2) ^ffl^/co 

[0 0 6 3] 
[fbl 2] 



0H a 



jcr 



H-.C'' 





(4 2) 



OH 




H S C T H 2 C 
OH 



[0 0 6 4] ±K{fr&ftl (4 2) 2 0. Og, If X (4 

- (2-ifxn^>xh^» 7i-;W ^^>5. 8 
g£i, 4-^^-9-^^ 60t?p-h;Hy^;V 20 

[0 0 6 5] C4F8^ffl^/cF5"fX>y^l¥ffi(D|S^ 

f# 6 n rcn&fov / # ^ y * wig -r 3 x y w h 

itlt 1.08 T?S^ft 0 f#Sn/c«^f*^ffl^THffij?lJ 
ltBltl/^MM^HU »L gin 

^mftmt>mmm^mmu ^z-ytt'm 

[0 0 6 6] Jt«flO 2 
M^f frSfcl ( 1 6 ) 2 0. Og, 1, 3, 5-hUX 30 

(4- (2-trxn^» xh^>0 ^y^yi 5. 8 

g£l, 4-^^-9-ycfi, 6 0°CT p- h;l/X>X;V 



[0 0 6 7] it®0!l 3 
ffl^ffr&W (1 6) 2 0. Og, 1, 3, 5-hUX 

(4- (2-tTxn^» ih^i/) ^y-tfy7. 9g 
£i, 4-^^+J-y^, 6 o°CT-p- h;n>xM 

yg?tf U ^x^Afcft&Jgfc LTS^?^*^f*^f#/c 0 

C4 Fs^ffl^/c K^x^fpfffiofsii, f#sn/c«-a- 
^xhm^mmnmu » mft, ii«^fo/c 0 * 

K^tfiSflPLjWtTfc?), 0. 3 ft C/cm z « 
MT\ 1. 0 11 m<Drt$~ ytf&ZWtlcM'g&fri 

/Co 

[0 0 6 8] 

a <d x •? ic 7 x / -)vm<.m.m?t 2 mjk±, 7 (bj^tw 
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50 



